To investigate the correlation and clinical significance between programmed cell death factor 4 (PDCD4) and epidermal growth factor receptor 2 (Her-2) expressions and clinicopathological parameters in patients with gastric cancer, a total of 65 cases of gastric cancer and the corresponding normal mucosa with PDCD4 and Her-2 protein expressions were detected by SP immunohistochemical staining, and 50 cases of gastric cancer and the corresponding normal mucosa with PDCD4 and Her-2 protein expression quantities were detected by Western blot, in order to analyze the relationship between the positive expressions of PDCD4 and Her-2 protein and the clinicopathological features of patients with gastric cancer. The results showed that the positive rate of PDCD4 protein expression in gastric cancer tissues was 7.7%, which was significantly lower than that in the corresponding normal tissues, that is, 77.5% (P < 0.05); the positive rate of Her-2 expression was 41.5%, which was significantly higher than that of the corresponding normal tissues, which is 2.5% (P < 0.05). The Western blot test showed that the expression of PDCD4 protein in gastric cancer was 0.3105 ± 0.0073, which was significantly lower than that in the corresponding normal tissues, that is, 0.9428 ± 0.0127 (P < 0.05); the expression level of Her-2 protein in gastric cancer tissues was 0.9428 ± 0.0127, which was significantly higher than that of the corresponding normal mucosa, which is 0.2054 ± 0.0264 (P < 0.05). The positive expressions of PDCD4 (5/65) and Her-2 (27/65) were significantly correlated with the differentiation degrees and TNM stages of gastric cancer (P < 0.05). However, no significant correlation can be observed from Table  2 (P > 0.05), regarding sex, age, tumor size, and lymph node metastasis. Our research claimed that PDCD4 and Her-2 may play an important role in the invasion and metastasis of gastric cancer, which has a negative correlation with biological behaviors of gastric cancer. The low expression of PDCD4 and the high expression of Her-2 in gastric cancer may promote the occurrence and progression of cancer. The PDCD4 and Her-2 test can be used as an index to evaluate the malignant biological behaviors of gastric cancer and prognosis, and provide a theoretical basis for targeted therapy.
Introduction
Gastric cancer is one of the most common malignant tumors, has the second highest morbidity and mortality in the world, after lung cancer, and features hidden onset, easily of transmission, early misdiagnosis, a high recurrence rate, and so on. 1, 2 In China, the newly diagnosed morbidity of gastric cancer accounts for more than 17% of all malignant tumors, and the death rate accounts for more than 20%. In recent years, although the incidence of gastric cancer has declined in China, the mortality and recurrence rate have remained high. With the development of clinical diagnosis and treatment technology, the long-term overall survival (OS) of early gastric cancer was significantly improved, but the prognosis of patients in progressive stage is still at a low level. 3 Because of lacking molecular markers with high sensitivity and strong specificity and simple and practicable domestic investigation system, most patients with gastric cancer have been in advanced or late stage, greatly affecting the clinical efficacy and quality of life. 3 Surgery-based combined therapy is still the primary choice for the clinical therapy of gastric cancer currently, but the 5-year survival rate of patients after radical treatment was only 20%-50%, while the mean survival of metastatic patients (who cannot be cured radically) was only 3-24 months. 3 Although the current treatment of gastric cancer has some effect, the long-term effect is unsatisfactory. Therefore, to elucidate the molecular mechanism of gastric cancer, determine a reasonable therapeutic target, and to formulate a more comprehensive therapeutic strategy has become a hot issue.
More and more evidence suggested that the incidence of gastric cancer is the result of multiple factors, such as programmed cell death factor 4 (PDCD4) and tumor suppressor gene related to cell circle and apoptosis; many studies have shown that most of the malignant tumors have a phenomenon of decreased expression, and its increased expression can promote tumor cell apoptosis and suppress tumor growth. [4] [5] [6] [7] [8] [9] [10] At the same time, we also found that the high expression of epidermal growth factor receptor 2 (Her-2) gene in gastric cancer provides a target for our treatment of gastric cancer. However, there is only little research about the relationship between PDCD4 and Her-2 genes and gastric cancer. In this study, we aim to further evaluate the correlation and clinical significance between PDCD4 and Her-2 expressions and clinicopathological parameters in patients with gastric cancer.
Materials and methods

Materials
A total of 50 cases tested by the Western blot method with gastric cancer patients who had undergone surgical resection in our hospital from February 2013 to April 2017 were selected as the samples, including 58 males and 32 females, with age ranging from 51 to 76 years (mean = 58.2 ± 1.5 years); fresh gastric cancer tissues and the corresponding normal non-tumor tissues were obtained from the 50 patients (>5 cm away from the edge of the cancer tissue), and then subsequently placed in liquid nitrogen for the analysis.
In total, 65 cases of immunohistochemistry with gastric cancer patients who has surgical resection in our hospital from May 2012 to February 2017 were selected as the samples, including 39 males and 26 females, with age ranging from 52 to 75 years (mean = 57.7 ± 1.6 years); TNM stage is as follows: I + II stage in 40 cases and III + IV stage in 25 cases; 53 cases were moderate to poorly differentiated and 12 cases were well differentiated; the lymph node metastasis details are as follows: 45 cases had metastasis and 20 cases had no metastasis; the diameter of the tumor was less than 5 cm in 41 cases and greater than or equal to 5 cm in 24 cases; all cases had no preoperative neoadjuvant chemotherapy to intervention therapy, after surgery was diagnosed by pathology. Otherwise, 40 cases of peritumoral normal colorectal tissues, with more than 5 cm of gastric cancer and confirmed by pathology, were selected as the control group, including 21 males and 19 females, with age ranging from 51 to 74 years (mean = 57.3 ± 1.9 years).
The tissues and clinical information was obtained under the consent of patients, and the study was approved by the ethics committee of Qingdao Municipal Hospital affiliated to Qingdao University (QDMH 2017045).
Primary reagent
Anti-APS PDCD4 (A2570) and Her-2 (A2071) polyclonal antibodies (Wuhan ABclonal, Co., Ltd), immunohistochemical testing reagents (Beijing Solarbio Technology Co., Ltd), DAB HRP-OPD (Shanghai Sanger Biotechnology Co., Ltd), Trizol RNA kit (Beijing Protein Innovation Co., Ltd); reverse transcription polymerase chain reaction (RT-PCR) kit (Wuhan Khayal Bio-Technology Co., Ltd), quantitative real-time reverse transcription polymerase chain reaction kit (Shanghai Li Chen Biotechnology Co., Ltd), specific primers (Shanghai Sangon Bio-Technology Co., Ltd), polyvinylidene difluoride (PVDF) membrane (Shanghai Xinfan Biotechnology Co., Ltd), and radio immunoprecipitation assay (RIPA) lysate (Shanghai Tocan Biotechnology Co., Ltd) were used in this study.
Methods
Western blot method. The tissues were ground and 400 μL of tissue lysate was added to it, crushed at low temperature, and centrifuged with ice, and a small amount of supernatant was added; the standard curve and protein level tested cases was prepared according to the bicinchoninic acid assay (BCA) protein level; protein was prepared by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) for 1.5 h; the samples made from electrophoretic separation were transferred from the gel into the PVDF membrane of the solid phase vector; the primary antibodies were incubated overnight at 4°C (1:1000), and the secondary antibodies were incubated at 1°C (1:3000) for 2 h; the enhanced chemiluminescent (ECL) agent was placed on the PVDF membrane for about 5 min to react and finally developed and fixed. SP immunohistochemistry. The expressions of PDCD4 and Her-2 protein in gastric cancer tissues and the corresponding normal non-tumor tissues were detected by SP immunohistochemistry. The procedure was based on the instructions. The positive sections of Her-2 in gastric cancer tissues were used as positive controls for Her-2, and the positive sections of PDCD4 were used as the positive controls for itself, and phosphate-buffered saline (PBS) was used as the negative control instead of the primary antibody.
Results of evaluation
PDCD4 is mainly located in the cytoplasm of gastric cancer cells, and a few of them in the nucleus. Her-2 is mainly located in the cytoplasm and cytoplasmic membrane. There were at least 100 positive cells randomly in the 10× high-magnification view; first, marks were assigned to color intensity, that is, 0 meant colorless, 1 meant light yellow, 2 meant claybank, and 3 meant brown; then the ratio of positive cells was marked: 0 meant negative, 1 meant the positive cells ⩽ 10%, 2 meant they accounted for 11%-50%, 3 meant they accounted for 51%-75%, and 4 meant the ratio was ⩾75%. The results were the products of the two scores, that is, the product of the color intensity and the ratio of positive cells; if the product is >3, it was positive, and if the product was between 0 and 3, it was negative.
Statistical analysis
SPSS 20.1 software was used for data processing and analysis; the measurement data were described as (x s) ± and was analyzed by χ 2 test; the enumeration data were analyzed by paired-sample t-test, and correlation analysis was performed by Pearson correlation test. P < 0.05 suggested the statistically significant difference.
Results
Analysis results of immunohistochemistry
As shown in Figures 1 and 2 , the positive rate of PDCD4 protein in tumorous tissues was 7.7%, which was significantly lower than that in the corresponding normal non-tumor tissues, which was 77.5% (P < 0.05); the positive expression rate of Her-2 in tumorous tissues was 41.5%, which was significantly higher than that of the corresponding normal non-tumor tissues, which was only 2.5% (P < 0.05), as shown in Table 1 .
Analysis results of Western blot
The results of Western blot showed that the protein expression level of PDCD4 in gastric cancerous tissues was 0.3105 ± 0.0073, which was significantly lower than that in the corresponding normal nontumor tissues, it was 0.6891 ± 0.0725 (P < 0.05). The protein expression level of Her-2 in gastric cancerous tissues was 0.9428 ± 0.0127, which significantly higher than that in the corresponding normal non-tumor tissues, which was 0.2054 ± 0.0264 (P < 0.05). As shown in Figure 3 , β-actin was used as the internal reference.
Relationship between the PDCD4 and Her-2 proteins and the clinicopathological features of patients with gastric cancer
The positive expressions of PDCD4 (5/65) and Her-2 (27/65) were significantly correlated with the differentiation degrees and TNM stages of gastric cancer (P < 0.05). However, no significant correlation can be observed from 
Discussion
Despite the gradual decline in the incidence and mortality of gastric cancer in recent years, its prognosis has not improved significantly. 3, 4 To find the biological markers that can predict the prognosis of gastric cancer does not only help clinicians to determine the prognosis and make individualized treatment programs, but also help identify the mechanism of gastric cancer development and in addition has important significance for formulating the treatment strategies for gastric cancer. 11 PDCD4 is a kind of tumor suppressor gene newly discovered which is associated with cell cycle and apoptosis, located in human chromosome 10q24. Its coding protein has multiple phosphorylation sites that can be combined with protein kinase C, proline kinase, and tyrosine kinase. The PDCD4 is regulated by protein kinase S6K1 and ubiquitin ligase SCF-TRCP. With the in-depth study of PDCD4 gene, PDCD4 mRNA and protein expressions are detected to be reduced or even deleted in various malignant tumors such as prostate cancer and breast cancer, and are closely related to tumor staging and prognosis, which plays an important role in cell growth, apoptosis, and inhibition of tumor. [7] [8] [9] Our results indicated that the expression of PDCD4 protein in tumorous tissues was significantly lower than that in the corresponding normal non-tumor tissues, which means that PDCD4 is a tumor suppressor gene which plays a role as the tumor suppressor gene in gastric cancer.
Her-2 gene is an oncogene, located in human chromosome 17q21, which encodes a cell membrane glycoprotein with tyrosine kinase activity, belonging to the tyrosine kinase type I receptor family, and participates in cell division, growth, reproductive regulation, and relates with the cell motility, enhancement of cell viability, and metastasis of cancer cells. [12] [13] [14] [15] It is inactive under normal circumstances; when it is affected by carcinogenic factors, its structure or expression is out of control and active, and, in turn, features with tumor transformation activity which induces malignant transformation of cells. The high expression of Her-2 has been found in a variety of tumors, such as colorectal cancer, bladder cancer, and ovarian cancer. Studies have shown that more than 30% of human tumor tissues were associated with Her-2 gene overexpression, especially breast cancer. The expression of Her-2 protein was positively correlated with the degree of differentiation and clinical stage of breast cancer; the higher the expressions are, the worse the prognosis is. 13 The expression rate of Her-2 protein was 9%-38% as reported previously. The positive expression rate of this gene in this study was 41.5%, which may be related to the number of samples.
This study shows that the positive expressions of PDCD4 (5/65) and Her-2 (27/65) were significantly correlated with the differentiation degrees and TNM stages of gastric cancer (P < 0.05). However, no significant correlation was observed regarding sex, age, tumor size, and lymph node metastasis. These results suggest that PDCD4 and Her-2 are closely related to differentiation and clinical classification of gastric cancer, while the molecular mechanisms need further study in the future.
In summary, PDCD4 and Her-2 play important roles in the invasion and metastasis of gastric cancer, which has a negative correlation with biological behaviors of gastric cancer. The low expression of PDCD4 and the high expression of Her-2 in gastric cancer may promote the occurrence and progression of cancer. The PDCD4 and Her-2 tests can be used as an index to evaluate the malignant biological behaviors of gastric cancer and prognosis, and provide a theoretical basis for targeted therapy. The shortcoming of this study is the limitation of sample size, which needs to be expanded in the future; in addition, this is a retrospective study, and it is suggested that prospective studies should be carried out in the future to explore the relationship between PDCD4 and Her-2 and gastric cancer comprehensively. PDCD4: programmed cell death factor 4; Her-2: epidermal growth factor receptor 2.
